Prevention of picrotoxin convulsions-induced learning and memory impairment by nitric oxide increasing dose of L-arginine in rats.
Learning and memory processes were tested in adult male rats using a traditional pole-climbing apparatus 30 min after the administration of L-arginine (500 and 1000 mg/kg), the precursor of nitric oxide (NO), and N-nitro-L-arginine methyl ester (L-NAME) (50 and 100 mg/kg), the inhibitor of NO synthesis. The effects of the convulsant (5.0 mg/kg) and a smaller nonconvulsant (2.5 mg/kg) dose of picrotoxin were tested on learning and memory 120 min and 24 h after their administration. The tests were carried out 30 min after L-arginine in animals treated 120 min previously with the convulsant dose of picrotoxin. A dose-dependent enhancement and an inhibition of learning and memory were observed in animals treated with L-arginine and L-NAME, respectively. The convulsant dose of picrotoxin impaired both learning and memory processes. The effect of picrotoxin was reverted following the administration of L-arginine (1000 mg/kg). An interpretation of these results indicates that convulsions induced by picrotoxin produces learning and memory impairment, and that this defect is reversible if NO synthesis is increased in the brain by the systemic administration of L-arginine.